Interior design visualization so far used two-dimensional plane that is being perceived by the observer. This research attempts to use Android-based Virtual Reality (VR) alongside with stereoscopic effect for visualizing interior design so the observer could directly feel the design. The aim of this study is to understand the effect of stereoscopic image usage on Android-based VR and the feasibility of the Android-based VR as an interior design visualization method development, which had the data obtained from the simulation and interview to 33 respondents from various professional and age. The result of this research stated that most of the respondents tend to choose the stereoscopic simulation by the reason of the more real vision, and stated that Android-based VR is feasible to be developed as interior design visualization method.
INTRODUCTION
The methods of interior design visualization had evolved over time. This could be proved by reviewing the visualization method that has been used, starting from using the impression of a hand drawing with the help of the ruler and coloring using watercolors, poster colors and so on, up to now by using computer to create three-dimensional model (3D) and it could be rendered into a perspective image, or recorded the movement from a particular room to other room, so it could be created as an interior design walkthrough video. However, in the terms of the understanding, the methods of interior design visualization that are commonly used today still rely on a spatially perceived flat surface, and ultimately lead to a spatial understanding by the observers.
Reviewing the development of technologies that exist in society today, the technology of smartphones and Android apps-based Virtual Reality (VR) have the potential to be developed as a method of interior design visualization that gives the impression as if the observer was inside the design. Beside of that, the application of the stereoscopic effect of creating the depth impression by imitating the mechanism of human vision. It could also support VR technology itself, so it could help the observer to perceive the spatial impression.
The main aim of this study was to get responses from the respondents related to the effectiveness of equirectangular image displayed on the VR device, knowing the role or the influence of the stereoscopic effect on the VR simulation, and prove the feasibility of an Androidbased VR by implementing stereoscopic image effect as a method of visualizing the interior design which can give the observer the impression as if the observer was inside the design that has not been realized yet.
THE CREATIVE PROCESS OF STUDY
The method used to carry out the research is the simulation and interview. Data collecting activity using simulation method involved some respondents whose various profession backgrounds and ages. While the simulation was in progress, every respondent was asked to use the VR device that has been set up to display an interior design image. In order for this research can be carried out, it needs a research instrument that supports the simulation, the equirectangular image with stereoscopic effect as a medium that will be observed by respondents. To achieve this, a study of producing the stereoscopic effect is the required using SketchUp software to create 3D models of virtual space to test the stereoscopic effect, and to render the stereoscopic image, including the corresponding image for the left eye and right eye, using Kerkythea Boost software. This study was conducted to determine the camera settings used to render equirectangular images with stereoscopic effect and it is useful as a reference before rendering the stereoscopic equirectangular images that presents an interior design. Novtira Jamal. Those terms are in the form of adjective that is intended to express the characteristics of the images used in the VR simulation. While in the data analysis section, the noun form of the word is used, which shows the level of subjectivity of those three aspects, namely impressiveness, constructiveness, and communicativeness.
The explanation of those three criteria of effective visualization image that have a significant impact to the observer in order to the image can be used as a method for visualizing the interior design, namely: a) impressive, means the image could create the depth impression and form a space that can be perceived by the observer; b) constructive, means the image can be thoughtprovoking and trigger constructive criticisms; and c) communicative, means the image can maximally deliver the ideas of the design.
After conducting a stereoscopic study, the 3D model that will be rendered into an equirectangular image and displayed on the VR device to be observed by the respondent should be designed first. Starting from the designing and drawing floor plans using AutoCAD, modeling using SketchUp and then transferred to Kerkythea Boost software using Twilight Render extension to enter the stereoscopic effect rendering phase. And then, the rendered equirectangular image is ready to be used in the research.
AutoCAD is used because it could simplify and accelerate the creation of technical drawings using a computer. While the reasons for using SketchUp is because it is relatively easier to use than other 3D modeling programs. Furthermore, the Twilight Render extension is used because there are similarities in the Twilight Render engine and Kerkythea Boost so that the material, the model settings and lighting set in Twilight Render via SketchUp will be read in Kerkythea Boost. Then, the reason of using Kerkythea Boost itself for rendering is because of the material selection for the 3D model is relatively easy and can be done in SketchUp with the assistance of Twilight Render extension. Regardless of the extension, there are also a lot material options that could be adjusted to obtain the expected material results of a 3D object.
The steps of the simulation are, firstly the respondents should be made to understand related to what would be used and should be done by the respondent. Thing that would be used by the respondent is a head-mounted device (HMD) which can be inserted a smartphone with gyroscope feature, minimum 5 inches of screen size with QHD resolution (1440 × 2560 pixels) and at least 3 GB of RAM, with an app for viewing equirectangular (photosphere) image installed and what should the respondent do is observing the set display so that the image can show the equirectangular image of a hotel room 3D model render. The reason of using hotel room 3D model in this research is to save the time spent in the rendering process, which could spend approximately 7 hours, with the result that subjectively can be said to be good and effective according to the theory of effective visualization images.
VR device used in the simulation of this research is a HMD (head-mounted device) branded VR Shinecon with the advantages of ergonomic design and adjustable eye point distance. The smartphone used is the Samsung Galaxy Note 4, which is equipped with gyroscope feature, 5-inch screen size with QHD resolution (1440 × 2560 pixels) and 3 GB of RAM. The app used to display the equirectangular image is PSViewer 3, which supports high resolution equirectangular images and support the stereoscopic 3D effect. There are two types of simulation display of hotel room image observed by the respondents, namely simulation with no stereoscopic effect and simulation with stereoscopic effect, respectively. Respondents were asked to observe the overall virtual environment until satisfied. After observing, the respondents were interviewed related to what did they see as it is being associated with the criteria of an effective image for visualization, also the tendency of respondents in choosing which VR simulation is better between the stereoscopic one or the nonstereoscopic one. Beside of that, the respondents were also asked the reason of their tendency in choosing one of two types of simulations they had experienced, and asked by using the stereoscopic effect, it is feasible for Android-based VR to be developed into an alternative method of visualizing the interior design or not.
This study concentrated on visualization of the room space and not about creating the atmosphere of the room space, so that the aspects of auditory, olfactory, and tactile were ignored in the simulation, and the respondents only needs to observe the scene in virtual environment by standing, not sitting, because the equirectangular image used in the simulation is rendered using the measurement value of average human eye height when standing. In this study, the value used is 168 cm.
The simulation in this study was also carried out freely so that it is not related to specific time and place. This is because the visualization of interior design is usually observed without having to be related with the aspects of auditory, olfactory, tactile, time and place, so that the observation of interior design visualization using VR device should not be related to the aspects of auditory, olfactory, tactile, time and place. Essentially, the observers (respondents, clients or users) can observe the interior design and feel as if they entered the design that later in reality would have a similar appearance just like the image displayed on VR device and the observers can directly criticize or give comment related to the design of interior observed using the VR device. To respond the problem of this research, the needed data is in the form of qualitative data that includes: a) respondents' opinions related to the criteria of effective visualization images, reviewed from the images observed; b) the tendency of respondents to choose between the nonstereoscopic simulation or the stereoscopic simulation; c) the reasons to choose one of the two experienced simulations; and d) if the respondents tended to choose the stereoscopic simulation, is it feasible for Android-based VR with implementation of stereoscopic effect to be developed further as a method of interior design visualization or not. To get the answer, the significant results should be at least 50% of percentage of respondents that tended to choose the stereoscopic simulation and feasibility of Android-based VR to be developed as a method of visualizing the interior design. In addition, the other conclusion of this study can also be analyzed from the opinions of respondents related to the criteria of effective visualization images and the respondents' reasons of the tendency in determining the choice. This research involved any subjects, which is included any profession/studies and any age and is not limited to men and women. There is only one profession/studies that is categorized as exception, namely designers, especially interior designers. This is done so that the information obtained will be more common and will be what they are and it is easier to be analyzed when the data has been collected.
STUDY RESULTS AND DISCUSSIONS
From the study of equirectangular image with the stereoscopic effect production, it can be concluded that the point of the cameras used when the rendering process must be separated within 5 to 7 cm, resembles a point distance between the center of human eye. In addition, because the criteria of visualization image effectiveness is important in this study, so that, starting from 3D models created, up to the rendering of the 3D model, the aspects of impressiveness, constructiveness and communicativeness should be considered so that when the respondents experience the simulation, the image of 3D model render result can be rated subjectively good, can provoke comments, constructive criticisms or suggestions and can deliver the design ideas maximally to the respondents.
From the research data that has been collected, then the data is analyzed using descriptive qualitative method, which is means the data analysis by exposing in the form of qualitative of the object based on the facts visible on the object or based on the opinions and input of respondents as subjects. Thus in research related to the influence of the stereoscopic effect on Android-based VR as a development of the interior design visualization method, the descriptive qualitative method is used to analyze the collected data, which refers to the theories or opinions that have been exist before. The qualitative data collected from 33 respondents were divided into three data groups to be analyzed to get an answer to the problems of this research. All three groups of data, namely: a) the criteria of the visualization image effectiveness, which is divided to impressiveness, constructiveness and communicativeness; b) the tendency of respondents to the stereoscopic simulation and non-stereoscopic simulation; and c) the feasibility of Android-based VR development as a method of visualizing the interior design.
For the response data of respondents related to the criteria of visualization image effectiveness, the impressiveness of used image data group, 97% of the total respondents (in number of 32 respondents) agreed that the images used in the simulation are impressive, which may create the impression of depth and form a room space that can be felt by respondents. Then for the constructiveness of used image data group, 100% of the total respondents (in number of 33 respondents) agreed that the images used in the simulation is constructive, that can trigger constructive thoughts and criticism. Furthermore, for the communicativeness of used image data group, 88% of the total respondents (in number of 29 respondents) agreed that the images used in the simulation are communicative, which can deliver design ideas maximally. For the respondents' tendency data group related to the stereoscopic and non-stereoscopic simulation, 64% of the total respondents (in number of 21 respondents) states tend to favor stereoscopic simulation, while 36% of the total respondents (in number of 12 respondents) states tend to favor non-stereoscopic simulation. And for the last data group, which is the feasibility of Android-based VR development as a method of visualizing the interior design data group, 82% of the total respondents (in number of 27 respondents) stated that Android-based VR is feasible to be developed as a method of visualizing the interior design. 
CONCLUSIONS
Based on the research that has been done, the data that has been collected, and the analysis that has been done, then a number of conclusions from the research about the effects of stereoscopic image on android-based virtual reality as an interior design visualization method development. Firstly, based on the responses from respondents, the images used in the simulation has met the criteria of effective visualization image, namely impressive, constructive and communicative. In addition, most respondents were more likely to choose the stereoscopic simulation when observing the equirectangular images via VR device, by reason of the atmosphere look more real, the rooms were observed feels more alive, the image presented is not flat as a regular photo, the depth impression feels like in a 3D movie, the material characteristics are more visible though it is intangible, and the scenery looks like a normal eye vision. This proves that the stereoscopic Special terms in this research effect can produce more solid and more realistic because it has the depth and spatial impression which is useful to demonstrate the interior space that looks realistic to the observer. Based on the obtained respondents' feedbacks, it can be concluded that the Android-based Virtual Reality implemented with stereoscopic effect is very feasible to be developed as a method of interior design visualization, because it could make the observers (respondents, users or clients) can feel a currently designed interior space in the atmosphere of such highly realistic environment.
